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SPECIFICATION 

1. Title of the Invention: 

COLOR LIQUID CRYSTAL DISPLAY PANEL 

2. Claim 

A color liquid crystal display panel using the 
electro-optical effect of liquid crystal , characterized in that 
a color filter made in such a manner that color filter layers 
of at least two colors or more corresponding to primary colors 
of an additive color process or a subtractive color process, 
which have spectral transmittance or spectral reflectance, are 
arranged in a stripe, dot, or mosaic manner is disposed close 
to a liquid crystal layer. 

3. Detailed Description of the Invention: 

[0001] 

The present invention relates to a liquid crystal display 
panel, and more particularly relates to a color liquid crystal 
display panel. 
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[0002] 

Hitherto, a display panel using the electro-optical 
effect of liquid crystal has been known. The display panel 
has many advantages in that it can be operated at a low voltage, 
power consumption is low, the volume of a device can be reduced, 
and even when it is disposed in a bright area or a dark area, 
the contrast is not changed. Most of the display panels using 
the liquid crystal electro-optical effect are restricted to 
monochromatic display using black and white. Although a few 
display panels capable of realizing color display have been 
known, a polarizer is needed in a method using the rotation 
of the optical axis of liquid crystal. In a method in which 
a dichroic dye is dissolved in dielectrically positive nematic 
liquid crystal and the resultant is used, since the dye to be 
used is restricted , a color which can be displayed is restricted . 
Further, in the methods, a liquid crystal material to be used 
is restricted. Accordingly, when the material is used in a 
display panel, there are drawbacks in that the use temperature 
range, life, response speed are restricted. Consequently, such 
a display panel is not put into practical use satisfactorily. 

[0003] 

According to the invention, there is provided a color 
liquid crystal display panel characterized in that a filter 
made in such a manner that color filter layers of two colors 
or more corresponding to primary colors of an additive color 
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process or a subtractive color process, which have spectral 
transmittance or spectral reflectance , are arranged in a stripe , 
mosaic, or dot manner is disposed closed to a liquid crystal 
layer exhibiting an electro-optical effect, and the liquid 
crystal layer corresponding to the respective colors of the 
color filter are electrically driven independently, thereby 
realizing color display. 
[0004] 

The color filter can be shaped into an arbitrary form, 
for example, in a stripe, mosaic, or dot manner. For instance, 
the color filter comprises three color filters corresponding 
to three primary colors of the additive color process or 
subtractive color process, each of which has spectral 
transmittance or spectral reflectance, and each of which is 
transparent or has large reflectance. When the filters are 
observed with transmitted light or reflected light, they are 
controlled so that only achromatic color, namely, lightness 
exists. Figs. 1, 2, and 3 show examples of color arrangement 
formed as filter layers. In this case, B, G, and R denote 
abbreviations of blue, green, and red as additive primary colors . 
In the subtractive color process, they can be replaced with 
cyan, magenta, and yellow. Dye or pigment is used for the three 
color filters . The filters can be formed on a supporting member 
such as glass plate, ceramic plate, metal plate, or plastic 
sheet by printing or photography. Alternatively, the three 
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color filters can also be formed in such a manner that a silver 
salt color film is used and an original like any one of the 
examples shown in Figs. 1 to 3 is photographed, 
[0005] 

In the color filter, a white or black margin can be left 
around the colors. Alternatively, the color filter can has 
no margin. It is unnecessary that the size of each color is 
equivalent to each other. In other words, in consideration 
of a difference between the amounts of information which a human 
being can receive with eyes per unit time, the size of each 
color and the arrangement can be determined. For example, in 
Fig. 1, the width of color stripe can be set to 0.02 mm or 2 
mm. In each of Figs. 2 and 3, the example can be realized with 
substantially the same size. 

[0006] 

Figs. 4A, 4B, and 4C show sectional views of the 
constitution of the color display panel including the color 
filter according to the invention. Figs. 4A and 4B show a 
transmissive display panel and Fig . 4C shows a reflective display 
panel. Reference numeral 1 denotes a color filter; 2 liquid 
crystal; 3 and 4 electrodes; and 5 and 6 supporting members. 
The electrode 4 can also be arranged on an interface between 
the color filter 1 and the supporting member 6. 

[0007] 

Depending on the use of the display panel, the shape of 
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the electrode can be set to a segment type or a matrix type. 
Alternatively , one electrode can be set to a whole-surface 
electrode. In this case, it is necessary that the electrode 
has a structure in that portions of the liquid crystal layer, 
which correspond to the respective colors in the arranged color 
filter, are driven independently. Arranging a lead wire from 
the electrode to a driving circuit is similar to the related 
art. 

[0008] 

As the electro-optical effect of liquid crystal to be 
used, the effect due to dynamic scattering, rotation of the 
optical axis, increase or decrease in helical pitch, phase 
transition of cholesteric phase - nematic phase, or the like 
is used. The effect is not particularly limited. 

[0009] 

Fig. 5 shows a block diagram of a segment type driving 
circuit. In Fig. 5, reference numeral 11 denotes a signal 
source; 12, 13, and 14 circuits for driving B-, G-, and 
R-electrodes , respectively; and 15 a circuit for driving an 
opposite electrode. 

[0010] 

According to the liquid crystal display panel formed with 
the above-mentioned constitution, polycrystalline color 
display using liquid crystal can be realized. In other words, 
the electrodes corresponding to a plurality of color filters 
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are electrically driven, so that the three primary colors can 
be displayed and, moreover, an arbitrary color to be required 
can be displayed by mixing and combining the colors • 
Furthermore, the electro-optical effect of liquid crystal used 
in the display panel is not limited to the specific effect. 
Observing can be made in both of the transmissive display panel 
and the reflective display panel. 
4 . Brief Description of the Drawings 

Figs. 1, 2, and 3 are diagrams showing constitutional 
examples of a color filter used in the invention; Figs. 4A, 
4B, and 4C show one embodiment of the invention, namely, Figs. 
4A and 4B are constitutional diagrams of a transmissive color 
liquid crystal display panel, and Fig. 4C is a constitutional 
diagram of a reflective color liquid crystal display panel; 
and Fig. 5 is an explanatory diagram of a driving method of 
the color liquid crystal, display panel. 

1 . . . color filter, 2 . . . liquid crystal layer, 3 and 4 . . . 
electrode, 5 and 6... supporting member 

[Figs. 4A, 4B, and 4C] 

it : Light 
[Fig. 5] 

B-, G-, R-H$S : B- , G-, R- electrodes 
MfaWiM : Opposite electrode 
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